p38 Mitogen-activated protein kinase signaling, ERCC1 expression, and viability of lung cancer cells from never or light smoker patients.
Expression of DNA-repair proteins and activated mitogen-activated protein kinases (MAPKs) may differ according to smoking status. The authors investigated whether p38 MAPK activity contributed to the viability of cisplatin in lung cancer cell lines from never or light smokers and to ERCC1 mRNA expression. Activated p38 MAPK was tested as a predictor for ERCC1 levels in 117 lung adenocarcinomas. Cell viabilities of NCI-H1975, NCI-H1793, NCI-H1650, and NCI-H1651 cell lines, derived from never or light smokers, were measured after treatment with the p38 MAPK inhibitor SB202190 and cisplatin. The role of p38α (MAPK14) and p38β (MAPK11) isoforms and ERCC1 was evaluated using RNA interference. ERCC1 protein-level expression was predicted by activated p38 MAPK in lung adenocarcinoma tissues. The p38-specific inhibitor SB202190 strongly decreased cell viability (43%-63%). SB202190 plus cisplatin significantly decreased cell viability in every cell line, including cisplatin-resistant NCI-H1793. Genetic inhibition, targeting both MAPK11 and MAPK14, reduced the viability of the different cell lines: down-regulation of p38β accounted for most of this effect. Cisplatin's effect was greater after MAPK11 down-regulation for NCI-H1651, and MAPK14 down-regulation for NCI-H1650. In addition, both SB202190 and MAPK11 inhibition reduced excision repair cross-complementing 1 mRNA levels. Lung cancer cells from never or light smokers rely on p38 MAPK signaling for survival. MAPK11 is involved in that pathway and might contribute to ERCC1 expression. Sensitization to cisplatin can be achieved by pharmacological inhibition of p38 MAPK signaling.